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Description 

Technical Field of the Invention 

5 [0001 ] The present invention relates to peptides or derivatives thereof. The peptides or derivatives thereof according 
to the present invention are useful for the antigen non-specific suppressive treatment of abnormally augmented immu- 
noreaction in autoimmune diseases. Having an anti-inflammatory effect, it is also useful for the treatment of the inflam- 
mation. 

[0002] Accordingly, the present invention relates to the fields concerned with peptides or derivatives thereof and also 
10 with pharmaceuticals containing the same. 

Background of the invention 

[0003] Autoimmune diseases are induced by the continuous production of an antibody or lymphocyte which reacts 
is with a component of the own tissue. In the autoimmune diseases, described specifically, the break-down of immunologic 
tolerance heightens immune response to own organic components, which causes the reaction between an autoantibody 
or autoreactive T cell so produced and an autoantigen or cell corresponding thereto, thereby causing cellular dysfunc- 
tion or tissue damages. At present, 50 or more types of autoimmune diseases are known and according to the spreading 
degree of a lesion over the organs, they can be classified into organ specific autoimmune diseases and organ non- 
20 specific autoimmune diseases. 

[0004] Examples of the former diseases include insulin-dependent diabetes mellitus in which a lesion is caused by 
the selective destruction of B cells in pancreatic island of Langerhans, Basedow disease and Hashimoto disease in 
which thyroid dysfunction is caused by the antibody against a thyroid stimulating hormone receptor, myasthenia gravis 
which has muscle contraction towered by an antibody against an acetylcholine receptor of the striated muscle, and 
25 autoimmune hemolytic anemia in which hemolysis is caused by the antibody against the erythrocyte. 

[0005] Examples of the latter diseases include chronic rheumatoid arthritis in which generalized disorders in the 
osseous or cartilaginous tissue are considered to occur, triggered by the aggregation of IgG and anti-IgG antibodies 
(rheumatoid factors), systemic lupus erythematosus in which a disturbing reaction is caused by the deposition of an- 
tibodies against DNA or nuclear components to the kidney, joint or skin, SjUgren syndrome in which dysfunction occurs 
30 owing to the lymphocytic infiltration into the salivary gland or lacrimal gland and systemic organolesion such as inter- 
stitial nephritis occurs concurrently at certain frequency, and multiple sclerosis in which disseminated demyelination 
nidi and gliosis appear in the substantia alba of the central nervous system and they cause systemic motor paralysis, 
ophthalmopathy, paresthesia or the like. 

35 Prior Art 

[0006] For the treatment of autoimmune diseases, it is the common practice to administer an immunosuppressant 
typified by a gluco-steroid preparation, cyclosporin A or FK 506. The treatment using such a preparation is, however, 
accompanied by the drawback such as serious side effects, for example, infectious diseases, nephrotoxicity of the 
40 drug itself or carcinogenesis, which result from wide spectrum of immunosuppression [Sadao Kashiwazaki, T Sogo 
Rinsho IL, 43 (9), 1725-1729 (1994)]. WO 93/00365 discloses HCV epitops useful as immunogenic reagents, and 
corresponding antibodies. Sauma S. Y. et at discloses peptide analogues from peptide58-66, derived from influenza 
virus matrix protein (Hum. Immunol., 1993, Vol 37, No.4, p. 252-258). 

[0007] In recent years, there have been some attempts to treat autoimmune diseases without using such an immu- 

45 nosuppressant with wide spectrum. 

[0008] Upon reaction with an antigen, B cells recognize the antigen itself, while T cells recognize the complex of an 
MHC molecule on the surface of the antigen presenting cell and an antigen peptide fitted in the groove of the MHC 
molecule. The MHC molecule differs with individuals and human T cells having MHC congenial to a certain antigen 
shows good response to this antigen. This is one of the reasons why some human beings are likely to be reactive to 

so a certain antigen. On the other hand, T-cell antigen receptors (T cell receptors: TcR) can be classified into several 
families. There is a substance which activates T cells, binding with one or some of the TcR families and the substance 
is called a superantigen. The superantigen activates a larger number of T cells compared with those in the case of the 
ordinary immunoreaction so that it happens to cause a large reaction, leading to a disease. For the activation of T cells, 
binding of a partner molecule (ligand) to the adhesion molecule on the surface is necessary in addition to the recognition 

55 of the antigen. The reaction of T cells can, therefore, be inhibited by blockading the adhesion molecule, or the reaction 
can be amplified by the enhanced expression of the ligand of the partner cell. 

[0009] It is reported that among T cell groups, there exist T cells which suppress the immunoreaction which are so- 
called suppressor T cells [Tada and Takemori, J. Exp. Med., 1 40, 239 (1 974)]. It is elucidated that these T cells produce 
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soluble immunosuppressive factors for suppressing antigen specific antibody production [Tada, et al., J. immul., 111 , 
952 (1973)]. The relationship between the soluble immunosuppressive factors and a TcR alfa chain is reported [Dorf, 
et al., J. Immunol., 1 45, 2809-2819 (1990)). Experimental allergic encephalomyelitis (EAE) which is a model of multiple 
sclerosis is induced by the administration of basic myelin protein. In the EAE, presence of a T cell antigen receptor 
(disease specific TcR) which is expressed specifically on the pathogenic lymphocyte is known. The treatment method 
by using an antibody against a disease-specific TcR or TcR peptide vaccine has, therefore, been developed [Howell, 
et a!., Science, 251, 430-432 (1991); Vandenbrk, et al., Nature, 341, 541 f 544(1989)]. Such a treatment method of 
autoimmune diseases is considered to be associated with less serious side effects compared with the method employ- 
ing an immunosuppressant such as gluco-steroid preparation or cyclosporin A. The above method can only be applied 
to the case where the T cell or antigen which has caused a disease is circumscribed within a markedly narrow range. 
It is considered to be difficult to apply the above method to autoimmune diseases, such as chronic rheumatoid arthritis, 
of which antigen is not yet determined and in which a plural number of pathogenic lymphocytes exist. This method 
requires the establishment of individual suppressor T cell specific to each antigen and analysis of its TcR. Under the 
present state where the suppressor T cells derived from human being cannot be established easily, it is extremely 
difficult to develop the above TcR as an immunosuppressive agent. 

[0010] On the other hand, reported is a case where immunologic tolerance is induced by using a peptide having an 
antigen-derived amino acid sequence [Greenstein, et al., Proc. Natl. Acad. Sci. USA, 9, 7608-761 2 (1 993)]. As a method 
of using an immunosuppressant composed of a TcR peptide fragment, disclosed is a method in which TcR beta-chain 
derived polypeptide (composed of 13 amino acid residues at the minimum) is used for the treatment of autoimmune 
diseases, particularly, chronic rheumatoid arthritis (Japanese Language Laid-Open Publication No. HEI 6-511241); 
and a method in which a TcR peptide fragment of pathogenic T cells which cause multiple sclerosis is administered to 
suppress the onset of EAE (WO90/11294). Mohapatra et al. have proved that a synthetic peptide composed of 15 
amino acid residues containing CDR3 (complementarity determining region), which is a specific antigen determining 
site of TcR derived from suppressor T-cell, has an immunosuppressive effect [J. Immunol., 151, 688-698 (1993)]. 
[0011] The above-described peptide fragments are no better than an immunosuppressive agent characterized by 
having antigen specificity so that a problem that it cannot be used for the treatment of all the autoimmune diseases 
has remained unsolved. 

Summary of the Invention 

30 

[0012] An object of the present invention is to overcome the above described disadvantages or defects of the con- 
ventional methods, thereby providing a therapeutic agent for autoimmune diseases, which has antigen nonspecific 
immunosuppressive effects and can therefore be used for the treatment of autoimmune diseases of which antigens 
are not yet been determined. 

35 [001 3] Another object of the present invention is to provide a therapeutic agent for autoimmune diseases, which can 
be used for the treatment of autoimmune diseases accompanied with inflammation. 

[001 4] A further object of the present invention is to provide a peptide which is characterized by having a low molecular 
weight compared with that employed in the conventional method so that It can be prepared at a low cost and has 
markedly reduced side effects such as occurrence of antigenecity due to frequent administration. 

40 [0015] As a result of an extensive Investigation on the mutual relationship between the amino add sequence of a 
protein or peptide fragment originated from a protein such as CDR3 of TcR derived from suppresser T cells and a 
therapeutic agent for autoimmune diseases, the present inventors have found that there exist some peptides having 
suppressive activity against antigen nonspecific IgG production. Finding that a peptide composed of 9 amino acid 
residues, which is shown as Sequence ID No. 1 in the Sequence Listing, suppresses not only the anti-ovalbumin (OVA) 

45 antibody production but also anti-key hole-lympet-hemocyan in (KLH) antibody production in each in vivo experiment, 
the present inventors have completed the present invention. Incidentally, OVA and KLH are typical antigens used as 
immunogens (Immunology Dictionary, 1993, Tokyo Kagaku Dojin, pp101 and 130). 

[0016] In general, TcR derived from suppresser T cells corresponds with one by one specifically to various antigens. 
The peptide of the present invention, on the other hand, suppresses antibody production against different antigens 

50 such as OVA and KLH and, therefore, has antigen nonspecific immunosuppressive activity. 

[0017] The present inventors have also found that the peptide composed of 9 amino acid residues, which is shown 
as Sequence ID No. 1 in the Sequence Listing, suppresses the onset of experimental allergic encephalomyelitis (EAE), 
a model of multiple sclerosis, which is one of autoimmune diseases for which T cells are responsible. In addition, it is 
surprising that they have found the peptide composed of 9 amino acid residues, which is indicated by Sequence ID 

55 No. 1 in the Sequence Listing, suppresses the edema in a carrageenin -induced paw edema model and, therefore, has 
an anti-inflammatory effect. The peptide of the present invention has a property of immunosuppression by suppressing 
T cell activities as well as anti-inflammation. 

[0018] As a result of extensive efforts to develop a low-molecular weight peptide which has less antigenecity and 
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can be easily synthesized, the present inventors have found that the peptide composed of 8 amino acid residues, which 
is shown as Sequence ID No. 2 in the Sequence Listing, suppresses not only the anti-OVA antibody production but 
also anti-KLH production, in each in vivo experiment. The present inventors have also found by the alanine substitution 
method [Geysen H. M., et al., J. Immunol. Methods, 102, 259-274 (1987)] that there exist, in some peptides having a 
5 certain consensus amino acid sequence, peptides having an antigen nonspecific IgG production suppressive activity. 
Finding that such peptides having a general amino acid sequence suppresses not only the anti-ovalbumin (OVA) an- 
tibody production but also anti-keyho!e-lympet-hemocyanin (KLH) antibody production in each in vivo experiment, the 
present inventors have completed the present invention. 

[0019] Accordingly, the present invention relates to a peptide having an amino acid sequence represented by the 
io following formula: 

Ala-Xaa1-Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5-(Xaa6)n 

15 (wherein Xaa1 and Xaa4 each independently represents an amino acid residue which may have an alkyl or heteroalkyl 
side chain which may be substituted by a hydroxy, amino or guanidyl group; 

Xaa2 and Xaa6 each independently represents an amino acid residue which may have an alkyl or heteroalkyl side 
chain which may be substituted by a hydroxyl group; 

Xaa3 and Xaa5 each independently represents an amino acid residue which may have a hydrophobic side chain; and 
20 n stands for 1 or 0), with the proviso that the case where Xaa2 represent Gly is excluded 

a pharmaceutical composition containing the same; and a method for the treatment of diseases using thereby. 

Brief Description of the Drawings 

25 [0020] 

FIG. 1 is a chart of the chromatogram of Peptide (I). Peptide (I) obtained according to the present invention had 
a purity of 100%. 

FIG. 2 is a chart of the chromatogram of Peptide (II). Peptide (II) obtained according to the present invention had 
30 a purity of 99.6%. 

FIG. 3 is a chart of the chromatogram of Peptide (III). Peptide (III) obtained according to the present invention had 
a purity of 98.8%. 

FIG. 4 is a chart of the chromatogram of Peptide (IV). Peptide (IV) obtained according to the present invention had 
a purity of 97.2%. 

35 FIG. 5 is a chart of the chromatogram of Peptide (V). Peptide (V) obtained according to the present invention had 

a purity of 98.5%. 

FIG. 6 is a chart of the chromatogram of Peptide (VI). Peptide (VI) obtained according to the present invention had 
a purity of 98.4%. 

FIG. 7 is a chart of a chromatogram of Peptide (VII). Peptide (VII) obtained according to the present invention had 
40 a purity of 97.9%. 

FIG. 8 is a chart of the chromatogram of Peptide (VIII). Peptide (VIII) obtained according to the present invention 
had a purity of 98.1%. 

FIG. 9 is a chart of the chromatogram of Peptide (IX). Peptide (IX) obtained according to the present invention had 
a purity of 97.5%. 

45 FIG. 1 0 is a chart of the chromatogram of Peptide (X). Peptide (X) obtained according to the present invention had 

a purity of 98.2%. 

FIG. 11 is a chart of the chromatogram of Peptide (XI). Peptide (XI) obtained according to the present invention 
had a purity of 97.6%. 

FIG. 12 is a chart of the chromatogram of Peptide (XII). Peptide (XII) obtained according to the present invention 
50 had a purity of 97.5%. 

FIG. 1 3 is a chart of the chromatogram of Peptide (XIII). Peptide (XIII) obtained according to the present invention 
had a purity of 98.2%. 

FIG. 14 is a chart of the chromatogram of Peptide (XIV). Peptide (XIV) obtained according to the present invention 
had a purity of 98.6%. 

55 FIG. 15 is a chart of the chromatogram of Peptide (XV). Peptide (XV) obtained according to the present invention 

had a purity of 100%. 
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Disclosure of the Invention 

[0021] The present invention relates to a peptide having an amino acid sequence represented by the following for- 
mula: 

5 

Ala-Xaa 1 -Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5-(Xaa6)n 

(wherein Xaa1 and Xaa4 each independently represents an amino acid residue which may have an alkyl or heteroalkyl 
w side chain which is a primary, secondary and tertiary saturated C1 -C1 5 alkyl group, which may be linear or branched 
or at least on of the carbon atoms has been substituted with a sulfur or oxygen atom and which may be substituted by 
a hydroxy, amino or guanidyl group; 

Xaa2 and Xaa6 each independently represents an amino acid residue which may have an alkyl or heteroalkyl side 
chain which may be substituted by a hydroxyl group; 
is Xaa3 and Xaa5 each independently represents an amino acid residue which may have a hydrophobic side chain; and 
n stands for 1 or 0, with the proviso that the case where Xaa2 represents glycine is' excluded). 
[0022] Xaa1 and Xaa4 each independently represents an amino acid residue which may have an alkyl or heteroalkyl 
side chain as defined above which may be substituted by a hydroxy, amino or guanidyl group. Examples may include 
Lys, Arg, His and Ala. 

20 [0023] Xaa2 and Xaa6 each independently represents an amino acid residue which may have an alkyl or heteroalkyl 
side chain as defined above which may be substituted by a hydroxyl group. Examples may include Thr and Ala. 
[0024] Xaa3 and Xaa5 each independently represents an amino acid residue which may have a hydrophobic side 
chain. Examples may include Gly and Ala. 

[0025] The term "alky!" as used herein means a group which embraces primary, secondary and tertiary saturated 
25 C1 -1 5, preferably C1 -1 0 alkyl groups which may be linear or branched. The term "heteroalkyl" as used herein means 
a group in which at least one of the carbon atoms of the above-described C1-15, preferably C1 -1 0 "alkyl" group has 
been substituted with a like number of hetero atoms such as sulfur (S) or oxygen (O) [ordinarily, in the form of a (thio) 
ester or (thio)ether]. 
n stands for 1 or 0. 

30 in the peptide derivative of the present invention, all or part of the amino acids may be in the D form, a functional group 
having an active hydrogen may be substituted with an appropriate protective group or the carboxyl group at the C- 
terminal may be in the form of a carboxy derivative such as amide or ester. No particular limitation is imposed on the 
protective group suitable for the substitution with the amino or carboxyl group in the peptide, however, an acetyl group 
(Ac) or t-butoxycarbonyl group (tBoc) is preferred. As a carboxy derivative at the C terminal, an amide is preferred. 

35 [0026] The conversion into a peptide derivative can bring about an improvement in the stability. 

[0027] Described specifically, the present invention pertains to a peptide having the following amino acid sequence; 

Ala-Xaa1-Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5-(Xaa6)n 

40 

(wherein Xaa1 and Xaa4 each independently represents any one of Lys, Art, His and Ala; 
Xaa2 and Xaa6 each independently represents Thr or Ala; 
Xaa3 and Xaa5 each independently represents Gly or Ala; and n stands for 1 or 0). 
45 [0028] More specifically, the present invention relates to a peptide having an amino acid sequence selected from 
the group consisting of the following amino acid sequences: 

Ala-Lys-Leu-TTir-Phe^ly-Lys-Gly-Thr, 

50 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly, 
55 Ala-AIa-Leu-Thr-Phe-Gly-Lys-Gly. 

AJa-Lys-Leu-Ala-Phe-Gly-Lys-Gty, 
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[0033] The above-described pharmaceutical composition of the present invention is useful particularly for the treat- 
ment of autoimmune diseases. Accordingly, the present invention provides a pharmaceutical composition for the treat- 
ment of autoimmune diseases. 

[0034] The pharmaceutical composition of the present invention for the treatment of autoimmune diseases is char- 
5 acterized by its antigen nonspecificity. The peptide or derivatives thereof according to the present invention suppress 
the activity of T-cells so that the present invention also relates to a pharmaceutical composition for the treatment of 
one or more than one diseases selected from the group consisting of multiple sclerosis, chronic rheumatoid arthritis, 
systemic lupus erythematosus, SjUgren syndrome, Basedow disease, Hashimoto disease and autoimmune hemolytic 
anemia. 

io [0035] The above-described pharmaceutical composition of the present invention is also useful for the prevention 
and treatment of rejection episode attendant to the organ transplantation. Accordingly, the present invention provides 
a pharmaceutical composition for the prevention and treatment of rejection episode attendant to the organ transplan- 
tation. 

[0036] Moreover, the above-described pharmaceutical composition of the present invention has an anti-inflammatory 

is effect and is useful as an anti-inflammatory agent. 

[0037] Accordingly, the present invention provides a pharmaceutical composition for the treatment of inflammation. 
[0038] The present invention also relates to a method of treatment for autoimmune diseases, which comprises ad- 
ministering a pharmaceutically effective amount of the above-described peptide or derivatives thereof. The present 
invention also relates to a method of treatment for one or more than one diseases selected from the group consisting 

20 of multiple sclerosis, chronic rheumatoid arthritis, systemic lupus erythematosus, SjUgren syndrome, Basedow dis- 
ease, Hashimoto disease and autoimmune hemolytic anemia, which comprises administering a pharmaceutically ef- 
fective amount of the above-described peptide or derivatives thereof. 

[0039] The present invention also pertains to a preventive and curative method of rejection episode attendant to the 
organ transplantation, which comprises administering a pharmaceutically effective amount of the above-described 
25 peptide or derivatives thereof. 

[0040] The present invention also pertains to a method of treatment for inflammation, which comprises administering 
a pharmaceutically effective amount of the above-described peptide or derivatives thereof. 

[0041] The present invention also relates to the use of the above-described peptide or derivatives thereof for the 
preparation of a pharmaceutical composition for the treatment of autoimmune diseases. The present invention also 
30 relates to the use of the above-described peptide or derivative thereof for the preparation of a pharmaceutical compo- 
sition for the treatment of one or more than one diseases selected from the group consisting of multiple sclerosis, 
chronic rheumatoid arthritis, systemic lupus erythematosus, SjUgren syndrome, Basedow disease, Hashimoto disease 
and autoimmune hemolytic anemia. 

[0042] The present invention also relates to the use of the above-described peptide or derivatives thereof for the 
35 preparation of a pharmaceutical composition for the prevention and treatment of rejection episode attendant to the 
organ transplantation. The present invention also relates to the use of the above-described peptide or derivatives 
thereof for the preparation of a pharmaceutical composition for the treatment of inflammation. 
[0043] Although the clinical dosage of the peptide of the present invention varies depending on the administration 
method, age, weight or conditions of each patient, or the like, it typically falls within a range of 0.05 to 500 mg, preferably 
40 0.1 to 100 mg per day and adult. 

[0044] As an administration method, intravenous administration can be employed. In addition to the ordinary intra- 
venous injection, transfusion is also possible. 

[0045] As an injection preparation, the peptide of the present invention or the derivatives thereof can be formulated, 
for example, into a powdery preparation for injection. In this case, the injection preparation can be obtained by adding 

45 one or more than one suitable water-soluble excipients selected from mannitol, sucrose, lactose, maltose, glucose, 
fructose, or the like added to the powdery preparation, dissolving the resulting mixture in water, pouring portions of the 
resulting solution in vials or ampoules, lyophilizing and then hermetically sealing. It is also possible to administer in 
systemic the powdery preparation through the nose or lungs as a fine-particulate aerosol preparation. In addition, the 
powdery preparation can be administered orally after added with a suitable excipient or the like. 

50 [0046] In the present invention, the suppressive effects of anti-OVA antibody production and anti-KLH antibody pro- 
duction in mice were studied by the ELISA method. Compared with the non-administered group, the peptide of the 
present invention exhibited significantly high suppressive activity against anti-OVA antibody production. Even in com- 
parison with a peptide fragment composed of 15 amino acid residues originated from CDR3, the peptide of the present 
invention showed markedly high antibody production suppressive activity. Compared with the non-administered group, 

55 the peptide of the present invention exhibited markedly high suppressive activity against anti-KLH antibody production. 
[0047] In addition, the suppressive effects against the onset of experimental allergic encephalomyelitis (EAE) in mice 
was examined. Compared with the non-administered group, the peptide of the present invention showed significant 
suppressive effect against the onset of EAE. Moreover, the suppressive effect of the peptide of the present invention 
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Ala4.ys-Leu-Thr-Phe-Ala-Lys-Gly. 
Ala-lys-Leu-Thr-Phe-Gly-Ala-Gly, 

and 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala. 

[0029J Still more specifically, the present invention relates to a peptide or derivative thereof selected from the group 
consisting of the peptides and derivatives thereof represented by the following formulas (I) to (XII): 



AJa-Lys-Leu-Thr- Phe-Gly-Lys-Gty-Thr (I) 

DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (II) 

Ac-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (III) 

tBoo-Ala-Lys-Leu-Thr-Phe-GIy-Lys-Gly-Thr (IV) 

Ac-DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (V) 
Ac-DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr-NH2 (VI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly (VII) 

Ala-Ata-Leu-Thr-Phe-Gly-Lys-Gly (Vtll) 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly (IX) 

Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gty (X) 

Ala-Lys-Leu-Thr-Phe-Gly-Ala-Gly (XI) 

Ala-Ly&-Leu-Thr-Phe<3ly-Lys-Ala (XII) 



(wherein D represents a D-form, Ac represents an acetyl group and tBoc represents a t-butoxycarbonyl group), 
or a derivative thereof. 

[0030] No particular limitation is imposed on the preparation process of the peptide having an amino acid sequence 
represented by the following formula: 

Ala-Xaa1-Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5-(Xaa6)n 
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(wherein Xaa1 and Xaa4 each independently represents an amino acid residue which may have an alkyl or heteroalkyl 
side chain which may be substituted by a hydroxy, amino or guanidyl group; 

Xaa2 and Xaa6 each independently represents an amino acid residue which may have an alkyl or heteroalkyl side 
chain which may be substituted by a hydroxyl group; 
5 Xaa3 and Xaa5 each independently represents an amino acid residue which may have a hydrophobic side chain; and 
n stands for 1 or 0), 

or a derivative thereof. For example, it is possible to synthesize a peptide by using a peptide synthesizer in accordance 
with the solid-phase peptide synthesis (Fmoc) in accordance with an ordinary manner, followed by purification by a 
reverse-phase HPLC column. Peptides (II) to (XII) can also be synthesized by the peptide synthesizer and they can 

10 be chemically converted as needed. 

The peptide of the present invention is preferred to have soluble physicochemical properties. Because the peptide of 
the present invention has a low molecular weight, side effects such as antigenicity occurrence can be significantly 
reduced even after frequent administration and besides, its toxicity is very low. The present invention also pertains to 
a pharmaceutical composition containing a peptide having an amino acid sequence represented by the following for- 

is mula: 

Ala-Xaa1-Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5-(Xaa6)n 

20 (wherein Xaa1 and Xaa4 each independently represents an amino acid residue which may have an alkyl or heteroalkyl 
side chain which may be substituted by a hydroxy, amino or guanidyl group; 

Xaa2 and Xaa6 each independently represents an amino acid residue which may have an alkyl or heteroalkyl side 
chain which may be substituted by a hydroxyl group; 

Xaa3 and Xaa5 each independently represents an amino acid residue which may have a hydrophobic side chain; and 
25 n stands for 1 or 0), 

or a derivative thereof; or a pharmaceutical composition containing said peptide or derivative thereof and a pharma- 
ceutically acceptable carrier. 

Described specifically, the present invention pertains to a peptide having an amino acid sequence represented by the 
following formula: 

30 

Ala-Xaa 1 -Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5-(Xaa6)n 

(wherein Xaa1 and Xaa4 each independently represents any one of Lys, Arg, His and Ala; 
35 Xaa2 and Xaa6 each independently represents Thr or Ala; 

Xaa3 and Xaa5 each independently represents Gly or Ala; and 
n stands for 1 or 0), 
or derivative thereof. 

[0031] More specifically, the present invention pertains to a pharmaceutical composition containing a peptide having 
40 an amino acid sequence selected from the group consisting of the following amino acid sequences: 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr, 
Ala4.ys-Leu-Thr-Phe-Gly-Lys-Gly, 
Ala-Ala-LetnTbr-Phe-Gly-Lys-Gly, 

50 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly, 
55 Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gly, 

A!a-Lys-Leu-Thr-Phe-G»y-A1a-G!y 
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and 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala. 

or derivatives thereof; or a pharmaceutical composition containing said peptide or derivatives thereof and a pharma- 
ceuticaily acceptable carrier. 

Still more specifically, the present invention also pertains to a pharmaceutical composition containing a peptide or 
derivatives thereof selected from the group consisting of peptides and derivatives thereof represented by theiollowing 



formulas (I) to (XII): 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (I) 

DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (II) 

Ao-A!a-Lys-Leu-Thr-Phe-Gly-Lys^3ly-Thr (III) 

tBoc-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (IV) 

Ac-DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (V) 
Ac-DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys~Gly-DThr-NH2 (VI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly (VI I) 

Ala-Ala-Leu-Thr-Phe-Gly-Lys-Gly (VIII) 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly (IX) 

Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gly (X) 

Ala-Lys-Leu-Thr-Phe-Gly-Ala-Gly (XI) 

A1a-Lys-Lei>Thr-Phe-Gly-Lys-Ala (XII) 



(wherein D represents a D-form, Ac represents an acetyl group and tBoc represents a t-butoxycarbonyl group); 

or a pharmaceutical composition containing said peptide or derivatives thereof and a pharmaceutical ly acceptable 

carrier 

[0032] In the peptide derivatives used for the pharmaceutical composition of the present invention, all or part of the 
amino acids may be in the D form, a functional group having an active hydrogen may be substituted with an appropriate 
protective group or the carboxyl group at the C-terminal may be in the form of a carboxy derivative such as amide or 
ester. No particular limitation is imposed on the protective group suitable for the substitution with the amino or carboxyl 
group in the peptide, however, an acetyl group (Ac) or t-butoxycarbonyl group (tBoc) is preferred. As a carboxy deriv- 
ative at the C terminal, an amide is preferred. The conversion into a peptide derivative can bring about an improvement 
in the stability. 
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on the rat carrageenln-induced paw edema model was examined, resulting in considerably high edema suppressive 
effect compared with the non-administered group. 

[0048] It has not so far been reported that a low molecular weight peptide which is derived from a TcR alfa chain J 
region and can be artificially synthesized has an antigen nonspecific immunosuppressive effect. The peptide or deriv- 

5 atives of the present invention are useful as a therapeutic agent of autoimmune diseases, particularly, a pharmaceutical 
composition for the treatment of one or more than one diseases selected from the group consisting of multiple sclerosis, 
chronic rheumatoid arthritis, systemic lupus erythematosus, Sjugren syndrome, Basedow disease, Hashimoto disease 
and autoimmune hemolytic anemia. It has also an anti-inflammatory effect so that it is useful as a therapeutic agent 
for, among autoimmune diseases, those accompanied with inflammation such as chronic rheumatoid arthritis. More- 

io over, the peptide of the present invention has antibody production suppressive effects so that it is useful as a preventive 
or therapeutic agent for immediate type allergy in which IgE is concerned, such as pollinosis, atopic dermatitis, asthma, 
anaphylactic shock or hay fever, or drug allergy. 

[0049] The present invention will hereinafter be described in detail by examples but it should however be borne in 
mind the present invention is not limited to or by the following examples. 

15 

Example t Synthesis of Peptides 
Synthesis of Peptide (I) 

20 [0050] Peptide (I) was synthesized by the solid-phase method (Fmoc) by using a peptide synthesizer ("Model 430 
A", Applied Biosystems Inc.). 

[0051] An amino acid having an N-terminal protected with a 9-fluorenylmethyloxycarbonyl (Fmoc) group was coupled 

on a p-hydroxymethylphenoxymethylpolystyrene (HMP) resin by the method which is described below. 

[0052] First, the amino acid on the resin were deprotected at room temperature for 30 minutes by using 20% pipe- 

25 ridinelN-methylpyrrolidone (NMP), followed by washing twice with NMP and then with 50% dichloromethane (DCM)/ 
methanol. After washing, a peptide diluted with a 50% o-benzotriazol-1-yl-N,N,N P ,Nf-tetramethyluronium-hex- 
afluoro-phosphate (HBTU)/DCM was added and a coupling reaction was conducted at room temperature for around 
60 to 120 minutes. The above-described steps were repeated for coupling of all the amino acids. After the completion 
of the reaction, the N-terminal Fmoc group was removed using 50% HBTU/DCM, followed by recovery of the free 

30 peptide from the resin by using 95% trifluoroacetic acid (TFA). The peptide so recovered was diluted with a 5% acetic 
acid solution, followed by the purification by the reverse-phase HPLC. 

Synthesis of Peptides (II), (III), (IV), (V) and (VI) 

35 [0053] Peptides (II), (III), (IV), (V) and (VI) were synthesized by the solid-phase method (tBoc) by using a peptide 
synthesizer ("Beckman 990c"). 

[0054] An amino acid having an N-terminal protected with a t-butyloxycarbonyl (tBoc) group was coupled on a resin 
by the method which is described below. Incidentally, a phenylacetamidomethyl (Pam) resin was used for the synthesis 
of a peptide having a carboxyl group as a C-terminal and a 4-methylbenzhydrylamine (MBHA) resin was used for the 

40 synthesis of a peptide having an amide group as a C-terminal. 

[0055] First, the amino acid on the resin was deprotected at room temperature for 25 minutes by using 50% TFA/ 
DCM, followed by washing twice with isopropanol, DIPEA and DCM, respectively. Then, a peptide diluted with 50% 
DMF/DCM was added and coupling reaction was carried out at room temperature for around 60 to 120 minutes. The 
above-described steps were repeated and coupling reactions of all the amino acids were completed. Peptide (IV) was 

45 obtained by recovering the free peptide from the resin by the HF method (J.M. Stewart et at.. Pierce Chemical Co., 
Rockford, Illinois, 1984), diluting the resulting free peptide with a 5% acetic acid solution and then purifying the reverse- 
phase HPLC method. Peptide (II) was obtained by removing the tBoc group at the N-terminal by using 50% TFA/DCM, 
recovering the free peptide from the resin by the HF method, diluting with a 5% acetic acid solution, and then purifying 
by the reverse-phase HPLC method. Peptides (III), (V) and (V) were each obtained by adding an acetyl group (Ac) to 

so the N-terminal by using 20% acetic anhydride, recovering the free peptide by the HF method, diluting with a 5% acetic 
acid solution and then purifying by the reverse-phase HPLC method. 

Detection of the peptide purity thus synthesized 

55 [0056] The purity of each peptide thus synthesized was determined using a C-1 8 column (Vydac Corp.) by the re- 
verse-phase HPLC method. With a linear gradient from 5% to 25% of acetonitrile/purified water as a mobile phase, 
the elution peak was detected by measuring an absorbance at 215 nm. 
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FIG. 1 is a chart of the chromatogram of Peptide (I). Peptide (I) synthesized above had a purity of 100%. 
FIG. 2 is a chart of the chromatogram of Peptide (II). Peptide (II) synthesized above had a purity of 99.6%. 
FIG. 3 is a chart of the chromatogram of Peptide (III). Peptide (III) synthesized had a purity of 98.8%. 
FIG. 4 is a chart of the chromatogram of Peptide (IV). Peptide (IV) synthesized above had a purity of 97.2%. 
5 FIG. 5 is a chart of the chromatogram of Peptide (V). Peptide (V) synthesized above had a purity of 98.5%. 

FIG. 6 is a chart of the chromatogram of Peptide (VI). Peptide (VI) synthesized had a purity of 98.4%. 

Example 2 Measurement of the suppressive effect of Peptide (I) on anti-OVA antibody production in mice. 

10 [0057] Day 5 and day 3 prior to the antigen administration, Peptide (I) composed of 9 amino acid residues asindicated 
by Sequence ID No. 1 in the Sequence Listing of the present invention and a synthetic peptide 15 composed of 15 
amino acid residues derived from clone 1 7.2 TcR, which peptide had been reported by Mohapatra et al. as described 
above, 1 00 g each, were dissolved in 200 of physiological saline and each solution thus obtained was subcutaneousfy 
administered to 9-week-old Balb/c mice. As a control, a non-administered group to which the same amount of physi- 

15 ological saline was administered was employed. In 200 I of physiological saline, 1 00 g of OVA (Sigma Chemical Co.) 
were dissolved, followed by subcutaneous administration. Blood was collected on day 21 after antigen administration 
and an antibody titer was measured by the method described below. 

[0058] OVA was diluted to 1 0 g/ml with phosphate buffered saline (PBS) and 50 1 portions of the solution were poured 
in a 96-well microplate. The coating operation was conducted overnight at 40°C. The microplate was then washed 

20 three times with a 0.05% Tween-20-containing PBS (T-PBS). 200 portions of 0.5% casein-containing tris buffered 
physiological saline (casein TBS) were poured in each well and the microplate was allowed to stand at room temperature 
for one hour. The microplate was then washed three times with T-PBS. After the serum of the blood collected from the 
mice was diluted to 1/200 with 0.5% casein TBS, 50 I portions of the diluted serum were poured in each well and the 
plate was allowed to stand for one hour (primary reaction). 

25 [0059] After the completion of the primary reaction, the microplate was washed three times with T-PBS. Fifty I portions 
of anti-mouse IgG-peroxidase-Iabeled antibody (TAGO Co.) diluted to 1/4000 with 0.5% casein TBS were poured in 
each well, followed by reaction at room temperature for one hour (secondary reaction). After the completion of the 
secondary reaction, the plate was washed three times again. Fifty I portions of a substrate liquid/chromogen (chro- 
mogen substrate: Behringwerke AG) were poured in each well, followed by reaction at room temperature for 30 minutes. 

30 After the completion of the reaction, 0.5N diluted sulfuric acid was added to terminate the reaction and an absorbance 
at 450 nm was measured by a colorimeter ("BEP-II", product of Behringwerke AG/Germany) with an absorbance at 
650 nm as a control. The results are shown in Table 1 . 



Table 1 



Suppressive effect of Peptide (I) of this invention on anti-OVA antibody production in mouse 


Treated with 


Anti OVA Ig-G antibody titer (unit) 


Non-administered group 


59 ± 40.0 


Peptide 15 derived from clone 17.2 


13.5 ± 12.0 


Peptide (I) 


8.8 ± 10.8 



[0060] From the above results, it has been found that compared with the non-administered group, antibody production 
was significantly suppressed in the mice to which synthetic peptide 15 derived from clone 17.2 and Peptide (I) of this 
45 invention were administered, respectively. Incidentally, each group consisted of 8 mice. 

Example 3 Measurement of the suppressive effect of Peptides (I) to (VI) on anti-KLH antibody production in mice 

[0061] Day 5 and day 3 prior to the antigen administration, 1 00 ug of each Peptide (I) to (VI) of the present invention 
50 composed of 9 amino acid residues indicated by Sequence ID No. 1 in the Sequence Listing were dissolved in 200 uJ 
of physiological saline. The resulting solution was subcutaneously administered to 9-week-old Balb/c mice. As a control, 
a non-administered group to which the same amount of physiological saline was administered was employed. In 200 
\i\ of physiological saline, 25 u,g of KLH were dissolved as an antigen and the resulting solution was subcutaneously 
administered. The blood was collected on day 21 after antigen administration and an antibody titer was measured by 
55 the method which is described below. 

[0062] KLH was diluted to 10 u.g/ml with a phosphate buffered physiological saline (PBS). Fifty u.l portions of the 
resulting solution were poured into a 96-well microplate and the plate was allowed to stand at 4iC overnight. After the 
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microplate was washed three times with 0.05% Tween-20-containing PBS (T-PBS), 200 u.l portions of 0.5% casein 
tris-buffered physiological saline (casein TBS) were poured into wells, respectively. The microplate was then allowed 
to stand at room temperature for one hour. The microplate was washed three times with T-PBS and 50 ul portions of 
the mouse serum diluted to 1 /200 with casein TBS were poured into the wells, followed by reaction for one hour (primary 
5 reaction). 

[0063] The resulting microplate was washed three times with T-PBS, to which 50 uJ portions of an anti-mouse IgG- 
peroxidase-labeled antibody (TAGO Co.) diluted to 1/4000 with casein TBS were poured. The reaction was effected 
at room temperature for one hour (secondary reaction). After the completion of the secondary reaction, the plate was 
washed three times again. Fifty uJ portions of a substrate liquid/chromogen (chromogen substrate: Behringwerke AG) 
w were poured into wells, respectively, followed by reaction at room temperature for 30 minutes. After the completion of 
the reaction, 0.5N diluted sulfuric acid was added to terminate the reaction and an absorbance at 450 nm was measured 
by a colorimeter ("BEP-ir, product of Behringwerke AG/Germany) with the absorbance at 650 nm as a control. The 
results are shown in Table 2. 



15 



20 



25 



30 



35 



Table 2 



Suppressive effect of Peptides of this invention on anti-KLH antibody production 


Treated with 


Anti-KLH IgG antibody titer (unit ± SD) 


Peptide (I) 


78.7 ±28.3 


Peptide (II) 


48.4 ± 13.1 


Peptide (HI) 


50.1 ±25.8 


Peptide (IV) 


48.5 ± 24.9 


Peptide (V) 


37.7 ± 17.7 


Peptide (VI) 


29.5 ± 19.5 


Treated with 


Anti-KLH IgG antibody titer (unit ± SD) 


Physiological saline 


133.8 ±48.2 



[0064] From the above results, it has been found that compared with the non-administered group to which physio- 
logical saline had been administered, antibody production was significantly suppressed in the mice groups to which 
Peptides (I) to (VI) had been administered, respectively. Incidentally, each group consisted of 8 mice. 
[0065] It has been understood from the results of Examples 2 and 3, the peptides of the present invention had antigen 
non-specific immunosuppressive action. 



40 



45 



50 



Example 4 Onset suppressive effect of Peptide (I) on EAE model mice 

[0066] As an antigen, guinea pig spinal chord homogenate was employed. The guinea pig spinal chord homogenate 
was diluted with PBS to be 6.6 mg/ml, followed by the addition of the equivalent amount of Freund f s complete 
adjuvant. The resulting mixture was formed into an emulsion by an ultrasonic sonicator. The resulting emulsion was 
administered to two areas under the lateral skin in a total amount of 300 uJ. Day 5 and day 3 prior to antigen adminis- 
tration, and 5 days a week for 4 weeks after antigen administration, the solution of Peptide (I) dissolved in 100 u.l 
physiological saline was subcutaneously administered to a 14-week old SJL mouse. Incidentally, in order to increase 
an onset ratio, 400 u.g/100 \i\ of pertussis toxin (PTX) were intravenously administered as an enhancer on the day of 
antigen administration and two days after antigen administration. Observation of the onset was performed from day 
14 to day 28 after primary antigen administration. The onset was scored based on the following standard criteria [Pet- 
tinelli, C. B., Fritz, D. E., and McFaiiin, D. E. J. Immunl., 129, No. 3, 1024-1028 (1982)]. In Table 3, values of average 
score + standard deviation (SD) in each administration group on day 22, day 25 and day 28 after primary antigen 
administration are shown. Incidentally, each group consisted of 8 mice and Steel F s two tail method was used for 
statistical analysis. 



55 



Score 0: No abnormality 

Score 1 : Slight paralysis of hind leg with tail weakness 
Score 2: Moderate paralysis of hind leg with tail weakness 
Score 3: Total paralysis of hind leg 

Score 4: Slight paralysis of forward leg with total paralysis of hind leg 
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Score 5: Total paralysis of ail leg 
Score 6: Death from paralysis 

[0067] The results are shown in Table 3. 



Table 3 



Onset suppressive effect of Peptide (I) of this invention on EAE model mice (average score ± SD) 




Day 22 


Day 25 


Day 28 


25 ng/body 


0.3 ± 0.4 


0.1 ± 0.3 


0.0 ±0.0 


5 u,g/body 


0.4 ±0.7 


1.0± 1.1 


0,7±0.8 


1 u,g/body 


1.6± 1.8 


0.9 ± 1.1 


1.8± 1.9 


physiological saline 


3.6 ±2.5 


4.2 ±2.6 


4.2 ±2.6 



[0068] It has been recognized that the onset of EAE was suppressed by the administration of synthetic Peptide (I) 
of the present invention. Particularly, in 5 u.g/body administered group, the onset was suppressed on day 25 and day 
28 with a significant difference of 5% compared with the physiological saline administered group. In the 25 ng/body 
administered group, the onset was suppressed from day 22 with a significant difference of 5% compared with the 
physiological saline administration group. Moreover, from day 25, the onset was suppressed with a significant difference 
of1%. 

It has been found from Example 4 that the peptide of the present invention is effective for the treatment of multiple 
sclerosis. 

Example 5 Suppressive effect of Peptide (I) on rat carrageenin-induced paw edema model 

[0069] To physiological saline, X-carrageenin ("PICNIN-A", Zushi Chemical Co.) was added at the final concentration 
of 1 w/v%, and it was heated in a boiling water bath to dissolve l-carrageenin completely. The resulting solution was 
then allowed to stand at room temperature. Before the experiment, the solution was dissolved completely by heating 
in a boiling water bath and was allowed to stand in a water bath of about 60i'C until administration, immediately after 
50 uJ of Peptide (I) of the present invention or physiological saline (non-administered group) were administered sub- 
cutaneously to the left leg of Splague-Dawley rats (6 weeks old, male), 50 u.1 of the 1% carrageenin solution were 
administered to the same site. The paw volume was measured using plethysmometer (product of BM Instrument Co.) 
every one hour for 5 hours after carrageenin administration. Incidentally, each group consisted of 1 0 rats and Dunnet 
p s two tail method was used for statistical analysis. The results are shown in Table 4. 



Table 4 



Suppressive effect of Peptide (I) of this invention on edema (%) 




1 hour 


2 hours 


5 hours 


0.2 u,g/site 


2.3 


3.9 


4.8 


10ng/site 


30.2 


37.3 


27.5 



[0070] It has been recognized that the onset of edema one hour after the administration of carrageenin tended to 
be suppressed by the administration of Peptide (I) of the present invention. In the 10 jig/site administered group, the 
onset of edema was suppressed two hours on and after the administration of carrageenin with a significant difference 
of 5% and the tendency to suppress the edema onset was observed five hours after the administration of carrageenin. 
From the above, it has been found that the peptide of the present invention has anti-inflammatory action. Moreover, 
the present inventors conducted the following experiment in order to find effective low-molecular weight peptides. 

Example 6 Synthesis of Peptides 

[0071] Peptides (VII), (VIII), (IX), (X), (XI), (XII), (XIII), (XIV) and (XV) were synthesized and purified in a similar 
manner to Example 1 by using a peptide synthesizer ("Model 430A", ABI Co.). 



13 



EP 0 821 003 B1 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly (VII) 

Ala-Ala-Leu-Thr-Phe-Gly-Lys-Gly (VIII) 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly (IX) 

Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gly (X) 

Aia-Lys-Leu-Thr-Phe-Gly-Ala-Gly (XI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala (XII) 

Ala-Lys-Ala-Thr-Phe-Gly-Lys-Gly (XIII) 

Ala-Lys-Leu-Thr-Ala-Gly-Lys-Gly (XIV) 

Lys-Leu-Thr-Phe-Gly-Lys-Gty (XV) 



[0072] Detection of the purity of peptides so synthesized was performed. 

[0073] The purity of each peptide so synthesized was detected in a similar manner to Example 1 . 

[0074] FIG. 7 is a chart of the chromatogram of Peptide (VII). Peptide (Vli) so synthesized had a purity of 97.9%. 

[0075] FIG. 8 is a chart of the chromatogram of Peptide (VIII). Peptide (VIII) so synthesized had a purity of 98.1%. 

[0076] FIG. 9 is a chart of the chromatogram of Peptide (IX). Peptide (IX) so synthesized had a purity of 97.5%. 

[0077] FIG. 10 is a chart of the chromatogram of Peptide (X). Peptide (X) so synthesized had a purity of 98.2%. 

[0078] FIG. 11 is a chart of the chromatogram of Peptide (XI). Peptide (XI) so synthesized had a purity of 97.6%. 

[0079] FIG. 12 is a chart of the chromatogram of Peptide (XII). Peptide (Xli) so synthesized had a purity of 97.5%. 

[0080] FIG. 13 is a chart of the chromatogram of Peptide (XIII). Peptide (XIII) so synthesized had a purity of 98.2%. 

[0081] FIG. 1 4 is a chart of the chromatogram of Peptide (XIV). Peptide (XIV) so synthesized had a purity of 98.6%. 

[0082] FIG. 15 is a chart of the chromatogram of Peptide (XV). Peptide (XV) so synthesized had a purity of 100%. 

Example 7 Measurement of the suppressive effect of Peptides (I), (VII) to (XV) on the anti-KLH antibody production in 
mice 

[0083] In a similar manner to Example 3, suppressive effects of Peptides (I), (VII) to (XV) on anti-KLH antibody 
production in mice were studied. The results are shown in Table 5. 



Table 5 



Treated with 


Anti-KLH antibody titer (unit ± SD) 


Peptide (I) 


39.5 ± 16.1 


Peptide (VII) 


25.9 ± 15.4 


Peptide (VIII) 


44.9± 18.1 


Peptide (IX) 


33.9 ± 13.7 


Peptide (X) 


26.5 ±22.0 


Peptide (XI) 


19.9± 15.9 
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Table 5 (continued) 



Treated with 


Anti-KLH antibody titer (unit ± SD) 


Peptide (XII) 


49,5 ± 40.1 


Peptide (XIII) 


68.9+ 25.1 


Peptide (XIV) 


59.9 ±32.8 


Peptide (XV) 


86.4 ± 27.8 


Physiological saline (non-administered group) 


115.7161.3 



[0084] Compared with the non-administered group and Peptide (I) administered group, the antibody production was 
significantly suppressed in the mice to which Peptide (VII), (IX), (X) or (XI) was administered. The antibody production 
was, on the other hand, not suppressed in the mice to which Peptide (VIII), (XII), (XIII), (XIV) or (XV) was administered, 
compared with Peptide (I) administered group. Incidentally, each group consisted of 8 mice. 

[0085] From the above results, it has been found that the minimum peptide permitting the suppression of the antibody 
production is composed of 8 amino acid residues as indicated by the Sequence ID No. 2 of the Sequence Listing. 

Example 8 Suppressive effect of Peptides (I), (VII) to (XIV) on the anti-OVA antibody production in mice; and 
identification of the minimum unit of peptide and essential amino acid exhibiting these effects 

[0086] In a similar mannerto Example 2, the suppressive effects of Peptides (I), (VII) to (XIV) on the anti-OVA antibody 
production in mice were measured. The results are shown in Table 6. 



Table 6 



Treated with 


Anti-OVA antibody titer 


Peptide (I) 


23.81 12.4 


Peptide (VII) 


20.9121.4 


Peptide (VIII) 


65.3 1 34.7 


Peptide (IX) 


10.416.3 


Peptide (X) 


49.8 1 28.4 


Peptide (XI) 


15.31 14.3 


Peptide (XII) 


50.9 1 26.7 


Peptide (XIII) 


193.51 155.9 


Peptide (XIV) 


90.9 1 89.5 


Physiological saline (non-administered group) 


151.0125.3 



[0087] The antibody production of the mice to which Peptide (VII), (IX) or (XI) had been administered was significantly 
suppressed compared with the non-administered group and Peptide (I) administered group. The antibody production 
of the mice to which Peptide (XIII) or (XIV) has been administered was, on the other hand, not suppressed compared 
with Peptide (I) administered group. Incidentally, each group consisted of 8 mice. 

[0088] From Examples 7 and 8, it has been found that a peptide having suppressive effects on antigen nonspecific 
antibody production is required to have Ala, Leu and Phe at the first, third and fifth positions of its amino acid sequence, 
respectively, for the antibody production suppression. 

Claims 

1 . A peptide having the following amino acid sequence: 

AlaO(aa1-LeuOCaa2-Phe-Xaa3-Xaa4-Xaa5^Xaa6)n 
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(wherein Xaa1 and Xaa4 each independently represents an amino acid residue which may have an alkyt or het- 
eroalkyl side chain which is a primary, secondary and tertiary saturated C1 -C15 alky! group, which may be linear 
or branched or at least on of the carbon atoms has been substituted with a sulfur or oxygen atom and which may 
be substituted by a hydroxy, amino or guanidyl group; 

Xaa2 and Xaa6 each independently represents an amino acid residue which may have an alkyl or heteroalkyl side 
chain as defined above which may be substituted by a hydroxyl group 

Xaa3 and Xaa5 each independently represents an amino acid residue which may have a hydrophobic side chain; 
and 

n stands for 1 or 0, with the proviso that the case where Xaa2 represents glycine is excluded). 

2. A peptide or derivatives thereof according to claim 1 , wherein n stands for 1 or 0; 

Xaa1 and Xaa4 each independently represents any one of Lys, Arg ( His and Ala; 
Xaa2 and Xaa6 each independently represents Thr or Ala; 
Xaa3 and Xaa5 each independently represents Gly or Ala. 

3. A peptide or derivatives thereof according to claim 1 or 2, which has an amino acid sequence selected from the 
group consisting of the following amino acid sequences: 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-G!y-Thr. 
Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly, 
Ala-AI a-Leu-Thr-Phe-GIy-Lys-Gly, 
AJa-Lys-Leu-Ala-Phe-Gly-Lys-Gly, 
Aia-Lys-Leu-Thr-Phe-Ala-Lys-Gly t 
Ala-Lys-Leu-Thr-Phe^ly-Ala-Gly 

and 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala. 

4. A peptide or derivatives thereof according to any one of claims 1 to 3, wherein the amino acid sequence is partially 
or entirely in the D-form. 

5. A peptide or derivatives thereof according to any one of claims 1 to 4, wherein the amino group at the N-terminal 
has been substituted with a protective group. 

6. A peptide or derivatives thereof according to claim 5, wherein the protective group of the amino group at the N- 
terminal is an acetyl or t-butoxycarbonyl group. 

7. A peptide or derivatives thereof according to any one of claims 1 to 6, wherein the carboxyl group at the C-terminal 
is a carboxy derivative. 

8. A peptide or derivatives thereof according to claim 7, wherein the carboxy derivative at the C-terminal is an amide 
group. 

9. A peptide or derivatives thereof according to any one of claims 1 to 8, which is a peptide selected from the group 
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consisting of peptide represented by the following formulas (I) to (XII): 



Ala-Lys-Leu-Thr-Phe-Gty-Lys-Gty-Thr (I) 

DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (II) 

Ac-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (III) 

tBoc-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (IV) 

Ac-DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (V) 
Ao-DAIa-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr-NH2 (VI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly (VII) 

Ata-Ala-Leu-Thr-Phe-Gly-Lys-Gly (VI II) 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly (IX) 

Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gly (X) 

Ala-Lys-Leu-Thr-Phe-Gly-Ala-Gly (XI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala (XII) 



(wherein D represents a D-form, Ac represents an acetyl group and tBoc represents a t-butoxycarbonyl group), 
or a derivative thereof. 

10. A pharmaceutical composition comprising one or more than one of the peptide or derivatives thereof as claimed 
in any one of claims 1 to 9. 

11. A pharmaceutical composition for the treatment of autoimmune diseases, which comprises one or more than one 
of the peptide or derivatives thereof as claimed in any one of claims 1 to 10. 

12. A pharmaceutical composition for the treatment of autoimmune diseases according to claim 11 , which is used for 
the treatment of one or more than one autoimmune diseases selected from the group consisting of multiple scle- 
rosis, chronic rheumatoid arthritis, systemic lupus erythematosus, SjUgren syndrome, Basedow disease, Hashi- 
moto disease and autoimmune hemolytic anemia. 

13. A pharmaceutical composition according to claim 1 0 or 1 1 , which is for the prevention and treatment of the rejection 
episode attendant on the organ transplantation. 

14. A pharmaceutical composition according to claim 10, which is for the treatment of inflammation. 



17 



EP 0 821 003 B1 



PatentansprOche 

1 . Peptid mil der folgenden Aminosauresequenz: 

Ala-Xaal -Leu-Xaa2 - Phe -Xaa3 -Xaa4 -Xaa5 - (XaaS ) n 

(worin Xaa1 und Xaa4 jeweils unabhangig voneinander einen Aminosaurerest darstellen, welcher eine Alky!- Oder 
Heteroalkylseitenkette aufweisen kann, die eine primare, sekundare und tertiare, gesattigte C1 -C15-Alkylgruppe 
ist, welche linear oder verzweigt sein kann oder worin mindestens eines der Kohlenstoffatome mit einem Schwefel- 
oder Sauerstoffatom substituiert ist und welche mit einer Hydroxy-, Amino- oder Guanidylgruppe substituiert sein 
kann; Xaa2 und Xaa6 jeweils unabhangig voneinander einen Aminosaurerest darstellen, welcher eine Alkyl- oder 
Heteroalkylseitenkette aufweisen kann, wie sie vorstehend definiert ist, die mit einer Hydroxylgruppe substituiert 
sein kann; 

Xaa3 und Xaa5 jeweils unabhangig voneinander einen Aminosaurerest darstellen, welcher eine hydrophobe Sei- 
tenkette besitzen kann; und 

n fur 1 oder 0 stent, mit der Ma&gabe, daB der Fall, worin Xaa2 fur Gfycin stent, ausgeschlossen ist). 

2. Peptid oder Derivate hievon nach Anspruch 1 , worin n fur 1 oder 0 steht; 

Xaa1 und Xaa4 jeweils unabhangig voneinander irgendein Mitglied aus Lys, Arg, His und Ala bedeuten; 
Xaa2 und Xaa6 jeweils unabhangig voneinander Thr oder Ala darstellen; 
Xaa3 und Xaa5 jeweils unabhangig voneinander Gly oder Ala bedeuten. 

3. Peptid oder Derivate hievon nach Anspruch 1 oder 2, welches/welche eine Aminosauresequenz besitzt/besitzen, 
die von der Gruppe ausgewahlt ist, welche aus den folgenden Aminosauresequenzen besteht: 

Al a - Lys - Leu - Thr - Phe - Gly - Lys - Gl y- Thr , 
Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly, 

Ala-Ala-Leu- Thr - Phe -Gly-Lys-Gly, 
Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly,. 
Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gly, 
Al a - Lys - Leu - Thr - Phe - Gly - Al a - Gly 

und 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala. 

4. Peptid oder Derivat hievon nach einem der Anspruche 1 bis 3, worin die Aminosauresequenz teilweise oder zur 
Ganze in der D-Form voriiegt. 

5. Peptid oder Derivate hievon nach einem der Anspruche 1 bis 4, worin die Aminogruppe am N-Terminus mit einer 
Schutzgruppe substituiert ist. 

6. Peptid oder Derivate hievon nach Anspruch 5, worin die Schutzgruppe der Aminogruppe am N-Terminus eine 
Acetyloder tert.-Butoxycarbonyl-Gruppe ist. 
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7. Peptid oder Derivate hievon nach einem der Anspruche 1 bis 6, worin die Carboxylgruppe am C-Terminus ein 
Carboxyderivat ist. 

8. Peptid oder Derivate hievon nach Anspruch 7, worin das Carboxyderivat am C-Terminus eine Amidgruppe ist. 

9. Peptid oder Derivate hievon nach einem der Anspruche 1 bis 8, welche(s) ein Peptid ist/sind, das von der aus 
Peptiden bestehenden Gruppe ausgewahlt ist, welche Peptide durch die folgenden Formeln (I) bis (XII) dargestellt 
sind: 



Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (I) 

DAla-DLys -DLeu-DThr-DPhe -Gly- DLys -Gly-DThr (II) 

Ac-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (III) 

tBoc-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (IV) 
Ac -DAla-DLys -DLeu-DThr-DPhe -Gly-DLys-Gly-DThr (V) 
Ac -DAla-DLys -DLeu-DThr-DPhe -Gly -DLys -Gly -DThr-NH2 (VI) 

Ala- Ly s - Leu - Thr - Phe - Gly - Ly s - Gly (VII) 

Ala-Ala-Leu-Thr-Phe-Gly-Lys-Gly (VIII) 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly (IX) 

Ala- Ly s - Leu - Thr - Phe - Ala - Ly s - Gly (X) 

Ala-Lys^Leu-Thr-Phe-Gly-Ala-Gly (XI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala (XII) 



(worin D eine D-Form darstellt, Ac eine Acetylgruppe bedeutet und tBoc eine tert.-Butoxycarbonylgruppe ist), oder 
ein Derivat hievon. 

10. Pharmazeutische Zusammensetzung, umfassend eines oder mehr als eines der Peptide oder Derivate hievon, 
wie sie in einem der Anspruche 1 bis 9 beansprucht sind. 

11. Pharmazeutische Zusammensetzung fur die Behandiung von Autoimmunerkrankungen, welche eines oder mehr 
als eines der Peptide oder Derivate hievon umfaBt, wie sie in einem der Anspruche 1 bis 10 beansprucht sind. 

1 2. Pharmazeutische Zusammensetzung fur die Behandiung von Autoimmunerkrankungen nach Anspruch 1 1 , welche 
fur die Behandiung von einer oder mehr als einer Autoimmunerkrankung verwendet wird, welche Erkrankung von 
der Gruppe ausgewShlt ist, die aus multipler Sklerose, chronischer rheumatoider Arthritis, systemischem Lupus 
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erythematosus, Sjugren-Syndrom, Basedow-Krankheit, Hashimoto-Krankheit und autoimmunhamolytischer An- 
amie besteht. 

13. Pharmazeutische Zusammensetzung nach Anspruch 10 Oder 11 , welche fur die Verhutung und Behandlung der 
5 eine Organtransplantation begleitenden AbstofBungsreaktion vorgesehen 1st. 

14. Pharmazeutische Zusammensetzung nach Anspruch 1 0, welche zur Behandlung von Entzundungen vorgesehen 

ist. 



10 



15 



45 



50 



55 



Revendications 

1. Peptide ayant la sequence en acides amines suivante : 



Ala-Xaal-Leu-Xaa2-Phe-Xaa3-Xaa4-Xaa5- <Xaa6)n 



(ou 



20 Xaa1 et Xaa4 representent chacun, independamment Tun de ('autre, un residu amino-acide qui peut avoir une 

chaine laterale alkyle ou heteroalkyle qui est un groupe alkyle en C1 -C1 5 primairement, secon- 
dairement et tertiairement sature, qui peut etre lineaire ou branchee ou au moins un des atomes 
de carbones a ete substitue par un atome de soufre ou un atome d'oxygene et qui peut etre 
substitute par un groupe hydroxy, amino ou guanidyle 

25 Xaa2 et Xaa6 representent chacun, independamment Tun de I'autre, un residu amino-acide qui peut avoir une 

chaine laterale alkyle ou heteroalkyle telle que definie ci-dessus qui peut etre substitute par un 
groupe hydroxyle 

Xaa3 et Xaa5 representent chacun, independamment Tun de I'autre, un residu amino-acide qui peut avoir une 
chaine laterale hydrophobe ; et 
30 n vaut 1 ou 0, a la condition que le cas ou Xaa2 represente une glycine soit exclu). 

2. Peptide ou derives de celui-ci, selon la revendication 1 , ou 

n vaut 0 ou 1 ; 

35 Xaa1 et Xaa4 representent chacun, independamment I'un de I'autre, I'un des acides amines Lys, Arg, His et 

Ala; 

Xaa2 et Xaa6 representent chacun, independamment I'un de I'autre, Thr ou Ala ; 
Xaa3 et Xaa5 representent chacun, Independamment I'un de Pautre, Gly ou Ala. 

to 3. Peptide ou derives de celui-ci, selon la revendication 1 ou 2, qui a une sequence en acides amines prise dans le 
groupe comprenant les stquences en acides amines suivantes : 



Ala-rLys-Leu-Thx-Phe-Gly-Lys-Gly-Thr , 
Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly, 
Ala- Ala-L<eu-Thr-Phe-Gly-Lys-Gly , 
Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly, 
Ala- Lys - Leu -Th.:r- Phe - Ala - Lys - Gly , 
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Ala-Lys-Leu-Thr-Phe-Gly^Ala-Gly, 

et. 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala . 

Peptide ou derives de celui-ci, selon Tune des revendications 1 a 3, ou la sequence en acides amines est partiel- 
lement ou entierement sous la forme D. 

Peptide ou derives de celui-ci, selon I'une des revendications 1 a 4, ou le groupe amino a I'extremite N-terminale 
a ete substitue par un groupe protecteur. 

Peptide ou derives de celui-ci, selon la revendication 5, oil le groupe protecteur du groupe amino a I'extremite N- 
terminale est un groupe acdtyle ou t-butoxycarbonyle. 

Peptide ou derives de celui-ci, selon Tune des revendications 1 a 6, ou le groupe carboxyie a I'extremite C-terminale 
est un derive carboxy. 

Peptide ou derives de celui-ci, selon la revendication 7, ou le derive carboxy a I'extremite C-terminale est un groupe 
amide. 

Peptide ou d6riv6s de celui-ci, selon Tune des revendications 1 a 8, qui est un peptide pris dans (e groupe com- 



prenant les peptides represents par les formules suivantes (I) a (XII) : 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (I) 

DAla-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr (II) 

Ac-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr (III) 

tBoc-Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly-Thr ( IV) 

.Ac-DAla-DLys~DLeu-E>Thr-DPhe-Gly-DLys-Gly-DThx (V) 
Ac-DAla-DLys-DLeu-DThr-DPhe-Gly-DLys-Gly-DThr-NH2 (VI) 

Ala-Lys-Leu-Thr-Phe-Gly-Lys-Gly (VII) 

Ala-Ala-Leu-Thr-Phe-Giy-Lys-Gly' (VIII) 

Ala-Lys-Leu-Ala-Phe-Gly-Lys-Gly (IX) 

Ala-Lys-Leu-Thr-Phe-Ala-Lys-Gly (X) 

Ala-Lys-Leu-Thr-Phe-Gly-Ala-Gly (XI) 
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Ala-Lys-Leu-Thr-Phe-Gly-Lys-Ala (XII) 

(ou D represente une forme D, Ac represente un groupe acetyle et tBoc represente un groupe t-butoxycarbonyle), 
ou un derive de ceux-ci. 

10. Composition pharmaceutique comprenant un ou plus d'un peptide ou derives de celui-ci tel que revendique dans 
Tune des revendications 1 a 9. 

11. Composition pharmaceutique pour le traitement de maladies auto-immunes comprenant un ou plus d'un peptide 
ou derives de celui-ci tel que revendique dans Tune des revendications 1 a 10. 

12. Composition pharmaceutique pour le traitement de maladies auto-immunes selon la revendication 11, qui est 
utilisee pour le traitement d'une ou plus d'une maladies auto-immunes prises dans le groupe comprenant la scle- 
rose multiple, rarthrite rhumatoide chronique, le lupus erthematosus systemique, le syndrome de Sjogren, la ma- 
ladie de Basedow, la maladie de Hashimoto et I'anemie hemolytique autoimmune. 

1 3. Composition pharmaceutique selon la revendication 1 0 ou 1 1 , pour la prevention et le traitement de la periode de 
rejet qui suit la transplantation d'un organe. 

14. Composition pharmaceutique selon la revendication 10, pour le traitement de Tinflammation. 
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Fig. 3 
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Fig. 5 
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Fig. 7 
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Fig. 9 
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Fig. 11 
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Fig. 13 
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Fig. 15 
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